The Taitao granites are distributed around the Late Miocene Taitao ophiolite (5.66 ± 23 0.33 Ma to 5.22 ± 0.18 Ma) exposed at the western tip of the Taitao peninsula, southern 24
Introduction 43
"There may be granites and granites." Earth scientists after Read (1957) repeatedly 44 confirmed the complexity involved in the genesis of granites. In this paper, we provide 45 evidence for the generation of granitic magmas during ridge subduction. 46
The presence of young granite stocks at the tip of the Taitao peninsula (Fig. 1) , the 47 westernmost promontory of the Chilean coast, was first reported by Mpodoziz et al. 48 (1985) . Five intrusive bodies of tonalite, granodiorite and granite, collectively referred 49 in this paper as the Taitao granites, are distributed around the Taitao ophiolite (Forsythe 50 et al., 1986) exposed approximately 50 km southwest from the present day Chile triple 51 junction. The five bodies of the Taitao granites are: the Estero Cono pluton (EC in Fig.  52 2), the Seno Hoppner pluton (SH), the Bahia Barrientos pluton (BB), the Cabo Raper 53 pluton (CR) and the Tres Montes pluton (TM) from north to south (Fig. 2) . 54 Figure 1 shows that two oceanic plates, the Nazca plate in the north, and Antarctic 55 plate in the south, separated by spreading ridges of the Chile ridge system, subduct 56 beneath the South American plate with convergent rates of 9 cm/yr and 2 cm/yr, 57 respectively (Cande et al. 1982; Cande & Leslie 1986 ). Because NNW-trending central 58 axis of the Chile ridge is oblique to the NS-trending continental margin, three short 59 spreading centers subducted repeatedly almost at the same latitude offshore the Taitao 60 peninsula at around 6 Ma, 3 Ma and present (Cande and Leslie, 1986; Forsythe et al., 61
1986, Guivel et al., 1999) . The Taitao ophiolite and granites are exposed where these 62 ridge subduction events had taken place (Fig. 1) . They emplaced into Pre-Jurassic 63 meta-sedimentary rocks of the Los Chonos complex (Fig. 2) . compared it with other ophiolites and the oceanic crusts, and concluded that the Taitao 76 ophiolite has many hydrothermal alteration features similar to those of MOR crusts. 77
The internal structure of the Taitao ophiolite, however, is not simple. The 78 ultramafic rocks and gabbros are intensely folded and thrusted, and appear repeatedly as 79 tectonic slices in the southeastern part of the ophiolite (Fig. 2) . Sheeted dike complexes 80 are exposed in two separate bodies that have contrasting dike trends: the one exposed 81 along the Pacific coast trends NW-SE, and the other exposed in Estero Cono trends 82 NNE-SSW. Volcanic sequences are exposed in two separate bodies (Fig. 2) : the Main 83
Volcanic Unit (MVU in Fig. 2 ) in the northern part and the Chile Margin Unit (CMU in 84 Barrientos pluton was determined to be 3.2 ± 1.2 Ma by Mpodozis et al. (1985) . 
Ma old). There is contradiction between field observation and the previous age 143
constraints. This is partly because most previously applied methods provided cooling 144 ages with different closure temperatures. We therefore applied SHRIMP U-Pb dating 145 technique to magmatic zircons separated from the Taitao granites, to discuss the age of 146 crystallization. The U-Pb ages of clastic zircons from volcaniclastic sandstone in the 147
Main Volcanic Unit were also obtained to constrain age and source area of the 148 deposition. To test the precision of the previous measurements, we also obtained a U-Pb 149 age for a gabbro sample (TPG107) collected from the Taitao ophiolite. University of Tokyo. We followed sample preparation and experimental procedure 156 described in Tani ISOPLOT/EX and SQUID programs developed by Ludwig (1999 Ludwig ( , 2002 for the data 170 analyses. We assumed two-stage model (Stacey and Kramers, 1975) 
Sample description and results 175
The results of U-Pb dating of the Taitao granites are listed in Table 1 Table 4 . 179 (Table 4) . Fig. 3 ) has slightly 206 younger discordant age (5.06 ± 0.24 Ma). The younger age may reflect the time of 207 zircon overgrowth due to the intrusion of the syn-plutonic mafic dike. Thus, we 208 excluded grain spot 6.1 from the calculation and obtained a weighted mean age of 5.70 209 ± 0.25 Ma (Fig. 3) . 210 
pluton. 222
We separated zircon crystals from two localities: the northern part (TPD172) and the 223 southern part (TPD110) of the pluton (Fig. 2) One grain (grain spot 7.1) from TPD110 is metamict with anomalous U contents ( Table  233 1). It yielded the oldest, yet similar age (5.61 Ma) to the other TPD110 zircons. We 234 rejected this grain spot and calculated a weighted mean age for TPD110 to be 5.17 ± 235 0.09 Ma (Fig. 3) . For TPD172, we used all data except for the recycled zircon core 236 (grain spot 14.2) and obtained the weighted mean age of 5.09 ± 0.09 Ma (Fig. 3) . 237
Influence of common lead was observed in TPD 172 zircon and we also calculated a 238 model age (Fig. 3: Watson et al., 1997) . were also observed in places. 250
We separated zircon crystals from sample TPD169 (Fig. 2 ) that has SiO 2 contents of 251 ~ 68 wt % (Table 4) . Zircon crystals from the Estero Cono pluton are colorless and 252 contain fewer inclusions than those from the other plutons. Crystals with {100} prisms 253 are predominant, but {110} prisms were also observed. All crystals are compositionally 254 zoned. However, sector zoning was rarely developed. 255
All data from TPD169 were plot near the concordia line except for the grain spot 256 10.1 that has large error and anomalously high concentration of common lead. Thus, we 257 omitted this spot from the age calculation. The rest of the spot ages range from 5.41 Ma 258 to 4.83 Ma within standard errors less than 0.24 Ma. The calculated mean age for the 259 TPD169 was 5.12 ± 0.09 Ma (Fig. 3) . 260 261
The Bahia Barrientos intrusion 262
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The Bahia Barrientos intrusion is an isolated minor body (perhaps a thick dike) 263 exposed in small outcrops. Again, we found no field evidence to support a contact 264 relationship with ophiolite. The rocks of the Bahia Barrientos intrusion possess tonalite 265 to trondhjemite compositions and mineral assemblages of plagioclase -quartz > 266 K-feldspar -biotite. Colorless minerals are 0.2 mm to 1.5 mm across. Porphyritic 267 plagioclase is up to 3 mm across. Zircon and apatite are common accessory minerals. 268
Plagioclase has undergone saussuritization and biotite is commonly replaced by chlorite. 269
The sample TPB246 has SiO 2 contents of ~ 69 wt % (Table 4) . 270
Zircon crystals separated from TPB246 (Fig. 2) have similar characteristic to those 271 from the Estero Cono pluton. All data from TPB246 plot near the concordia in the 272 Tera-Wasserbourg diagram (Fig. 3) . There was no recycled zircon among the measured 273 spots. Spot ages range from 5.19 Ma to 4.56 Ma with standard errors less than 0.20 Ma. 274
The calculated mean age for the TPB246 was 4.88 ± 0.07 Ma (Fig. 3) . 275 276
The Cabo Raper pluton 277
The Cabo Raper pluton is fault-bounded against the ultramafic rocks of the 278 ophiolite. Large scale pressure ridges (~ 1 km across) were developed in the ultramafic 279 rocks along the fault. There is no clear evidence for thermal aureole in the ophiolite. 280
The Cabo Raper pluton is granodioritic to tonalitic in composition with mineral 281 assemblages of plagioclase >> quartz > biotite > hornblende -K-feldspar. Typical grain 282 size is 0.4 mm to 2 mm across. Hornblende is euhedral and plagioclase is euhedral to 283 subhedral. Shape of biotite and quartz was constrained by plagioclase. K-feldspar is 284 anhedral. Zircon, apatite and titanite were observed as accessory minerals, and actinolite, 285 chlorite, epidote and muscovite as secondary minerals. 286
Zircon crystals were separated from TPB236 (Fig. 2) . The sample TPB236 has SiO 2 287 contents of ~ 68 wt % (Table 4) . TPB236 zircons are pink to colorless. They developed 288 both {100} and {110} prisms and contain numerous inclusions. All crystals exhibit 289 compositional zoning. Sector zoning was rarely seen. Most U-Pb data for TPB236 plot 290 near the concordia in the Tera-Wasserbourg diagram ( Ma, except grain spot 13.1 with slightly older age and larger error. There was no 293 recycled zircon among the measured spot. Thus, we used all grain spots to calculate a 294 weighted mean age. The calculated mean age for the TPB236 was 3.92 ± 0.07 Ma (Fig.  295   3) . 296 297
Gabbro of the Taitao ophiolite 298
Zircon crystals were also separated from a gabbroic rock (TPG107) of the Taitao 299 ophiolite, near the boundary with the Cabo Raper pluton (Fig. 2) . TPG107 outcrop 300 exhibits blobs of melanocratic gabbros mixed up with leucocratic gabbros. Nevertheless, 301 U and Th contents in the TPG107 zircon were rather homogeneous (Table 2) . Colorless 302 zircon crystals developed {100} prisms, but some had irregular shapes. They exhibit 303 weak compositional zoning and sector zoning. Spot ages range from 6.86 Ma to 4.36 304
Ma with standard errors less than 1.10 Ma ( Table 2 ). The standard error is larger than 305 those from the granite plutons reflecting less concentration of U in zircon. We used all Such subduction erosion must have taken place during and prior to the 6 Ma ridge 363 subduction events (Fig. 5A, B and D) . The eroded sediments in turn might have 364 incorporated in magmas of the Tres Montes tonalite-granodiorite during the subsequent 365 subduction of the hot ridge center (Fig. 5 B to C and Fig.5D to E). The NNE-SSW 366 trending syn-plutonic dikes observed in the Tres Montes pluton might be related to the 367 subduction of a transform fault (Fig. 5B) . 368
A part of the subducting ridge center emplaced to form the present Taitao ophiolite 369 at approximately 5.6 Ma ( Fig. 5C and E; Anma et al., 2006) . Generation of granitic 370 melts continued as the spreading center of the same ridge segment subducted beneath 371 the ophiolite, due perhaps to partial melting of the ophiolite and/or oceanic crust 372
